Sodium dependence of lysophosphatidylcholine-induced caspase-1 activity and reactive oxygen species generation.
The proinflammatory cytokines interleukin (IL)-1β and IL-18 play pivotal roles in neuroinflammatory diseases. Caspase-1-mediated proteolytic cleavage is required to convert the premature, biologically inactive cytokines to their biologically active forms capable of promoting tissue inflammation. Although caspases have been recognized as potential therapeutic targets in inflammatory diseases, mechanisms regulating caspase-1 activation are not fully understood. Here we demonstrate that the proinflammatory lipid lysophosphatidylcholine (LPC) initiates microglial caspase-1 activation in a Na(+)-dependent manner. LPC-induced caspase-1 activity was almost completely inhibited upon omission of extracellular Na(+), but was unaffected by inhibition of Na(+)/K(+)-ATPase with ouabain or by inhibition of Na(+)/H(+) antiport with amiloride. Inhibition of caspase-1-mediated IL-1β processing by Na(+)-free medium led to reduced amounts of mature IL-1β released from LPC-stimulated microglia. Furthermore, LPC-induced production of reactive oxygen species (ROS) was abolished by Na(+)-free medium, indicating Na(+) dependence of NADPH oxidase activity in LPC-stimulated microglia. Since ROS production was found to be crucial to caspase-1 activation in LPC-stimulated microglia, the Na(+) dependence of caspase-1 can be related to the Na(+) dependence of NADPH oxidase. In summary, it is suggested that in LPC-activated microglia, Na(+) influx is required for the production of NADPH oxidase-mediated ROS, which subsequently stimulate caspase-1 activity.